Calcitonin is a polypeptide hormone regulating the metabolism calcium in the body. Many studies showed that calcitonin had analgesic effect on several painful circumstances. The aim of this study was to determine the effects of intranasal calcitonin during the immediate postoperative period on postoperative pain in patients undergoing maxillofacial fracture surgery. Materials and Methods: In this clinical trial which was conducted in April 2019 in Imam Reza Hospital of Tabriz, 16 patients with maxillofacial fracture were divided randomly into two groups. The intervention group was given 200UI of intranasal calcitonin and the control group received nasal spray of NaCl. The severity of pain was then evaluated daily for up to seven days after the operation, with the severity of: no pain (0) to the most severe pain (10) using visual analog scale for pain. The daily dose of analgesic was also measured. The patients were allowed to request 250 mg of injectable acetaminophen each day up to a maximum daily dose of 4 g (maximum permissible dose) in the event of pain. Results: The results show that the pain intensity between two groups was not significantly different. However in the seventh day the total acetaminophen consumption was significantly lower in the intervention group. Conclusion: calcitonin may be a useful medication to help to control the post operative pain by reducing the required dose of routine painkillers.
INTRODUCTION
During maxillofacial surgeries, local anesthesia infiltration when combined with general anesthesia (GA) provides good operative condition but has relatively shorter duration of postoperative analgesia. So various adjuvants like opioids, clonidine, dexamethasone, ketamine, etc., were used post operatively to better control of pain (1) .
Salmon calcitonin is a straight-chain, amidated peptide hormone with a seven-membered disulphide ring at the N-terminus. Calcitonin was discovered in 1962 by Dr. D. H. Copp, from the thyroid glands of the dog (2) . Regardless of the species of origin, all calcitonins consist of a chain of 32 amino acids. Seven of the first nine residues are common to all species, with considerable sequence variability in the rest of the molecule. In 1968, calcitonin was isolated from the ultimobranchial glands of the salmon (3), and it was subsequently shown that salmon calcitonin has a relative potency in man that is approximately 20-to 50-fold greater than that of human calcitonin. This increased potency is partly due to the greater half-life in circulation compared to human calcitonin, but could also be due to higher receptor affinity for the salmon molecule. Because of this higher potency and longer half-life in cir- culation, salmon calcitonin is the most frequently used calcitonin in human therapy (4) .
In addition to the maintenance of BMD, inhibition of bone turnover, and reduction of fracture rate, calcitonin has been shown to have a direct beneficial effect on pain reduction, and therefore is clinically useful in several diseases that involve bone pain. There is preliminary evidence that calcitonin may have a beneficial effect on the pain and inflammation associated with osteoarthritis (5) Calcitonin has also been shown to relieve unrelated sources of pain such as phantom limb pain (6) as well as pain associated with vertebral fracture, malignant bone metastases, Paget's disease, and Reflex Sympathetic Dystrophy Syndrome (7) . The observation by Gennari that the analgesic effect of calcitonin does not correlate temporally with its effect on calcium lowering suggested that the analgesic properties of calcitonin appear to be independent of its effects on osteoclasts (8) . Calcitonin is the only currently used therapy for the treatment of osteoporosis with the added advantage of relieving bone pain. This unique feature provides a further rationale for the clinical use of calcitonin for pain reduction following osteoporotic fractures, as well as other pain syndromes.
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Previous studies have not investigated the efficacy of calcitonin to control post operative pain in healthy patients with maxillofacial fractures. We postulated that intranasal administration of calcitonin in patients undergoing maxillofacial surgeries will significantly reduce the postoperative pain. Thus, the aim of this study was to determine the effects of intranasal calcitonin during the immediate postoperative period on postoperative pain in patients undergoing maxillofacial fracture surgery.
Aims
A-General goals:
Effect of calcitonin on post-operative pain in patients with maxillofacial fractures. B-Specific objectives:
1 This pilot clinical trial study was performed on patients with maxillofacial fractur referring to the maxillofacial surgery clinic and emergency department of Imam Reza Hospital in Tabriz during the April 2019. Considering the different surgical techniques in the upper and lower jaw, and also in different methods of fixation, the participants in this study first clearly were classified base on fracture area and number, extension and methods of surgical approaches and fixation. Each group was divided into two intervention and control groups in a simple randomized manner. Then, the blinded control group received normal saline serum nasal spray and the blinded intervention received group 200 units of calcitonin nasal spray daily from the time of the patient›s surgery to the completion of the treatment period. The severity of pain was then evaluated daily for up to seven days after the operation, with the severity of: no pain (0) to the most severe pain (10) using visual analog scale for pain. The daily dose of analgesic were also measured. The patients were allowed to request 250 mg of injectable acetaminophen each day up to a maximum daily dose of 4 g (maximum permissible dose) in the event of pain. Before entering the study, the level of serum calcium and was measured and patients were evaluated for calcitonin sensitivity. In several studies calcitonin had been used to control pain without the presence of osteoporosis. In most studies, the complications of calcitonin use were mild and tolerable, and in case of symptoms, the main complaint was the nausea. Therefore, in the event of complications arising from the drug, the medication was stopped and consultation with the endocrinologist was performed.
Participants
All patients with maxillofacial fracture which happened within less than a week will be included in the study. The patients with systemic conditions impairing wound healing, patients with mental illness history of allergy to calcitonin and calcium metabolism disorder were excluded. Intervention group received 200 unit of intranasal calcitonin and control group was given nasal spray of NaCl spray. Randomization was performed in simple manner.
Outcomes
The primary outcome in this study was the post operative pain relief. Participants in this study were divided into two groups. Intervention group received 200 unit calcitonin nasal sprays after surgery and the control group received normal saline serum nasal spray. The severity of pain was then evaluated daily for up to seven days after the operation, with the severity of: no pain (0) to the most severe pain (10) using visual analog scale for pain. The daily dose of analgesic was also measured. The patients were allowed to request 250 mg of injectable acetaminophen each day up to a maximum daily dose of 4 g (maximum permissible dose) in the event of pain. The difference in analgesic consumption was the secondary outcome.
All patients received the routine treatment plan, and none of the patients was deprived of routine treatment. All ethical aspects of the study were reviewed and approved by the Medical Ethics Committee of Tabriz University of Medical Sciences (IR.TBZMED.REC.1396.1270).
Statistical Analysis
The results of the study will be reported using descriptive methods such as mean ± standard deviation, frequency (percent). To compare the pain values in the two groups, if the data distribution is normal, independent sample T-test is independent and if not non-parametric mann-whitney u test was used. Normality of the data was checked using the Kolmogorov-Smirnov test. The analysis was performed using SPSS 17 software and p <0.05. was considered significant.
RESULTS
In this pilot study on the 16 patients the Chi-square test and independent t-test didn't show a statistically significant dif-
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Maxillofacial Fractures. A pilot study 3 ference (p value> 0.05) between the participants in the fracture site and mean age of the patients respectively. In other words, the patients in the two groups were homogenous in terms of gender distribution, mean age, and type of fracture. Table 1 shows the average pain severity in the study groups at different times. As you can see, the intensity of the pain is the highest immediately after consciousness, but gradually decreases within 7 days.
Samples T Test Independent test was used to evaluate the effect of calcitonin on the mean pain intensity in each study groups. The results of this test showed that in days 1, 2, 3, 4, 5, 6, and 7 after surgery, the mean pain intensity was not significantly different between the intervention and control group. (p-value > 0.05).
The amount of analgesic used during 7 days after was recorded for each group. The results showed that in the calcitonin spray group, the amount of analgesic used was lesser than the control group in day 7 (Table 2 ). However, independent t-test showed that the daily total amount of analgesic consumption in day 1, 2, 3, 4,6 and 6 between two groups was not significantly different (p Value > 0.05).
DISCUSSION
In our study the effect calcitonin on the pain intensity and analgesic consumption was investigated on the 16 participants who suffered from maxillofacial fracture. Intervention group received 200 unit of calcitonin nasal spray after surgery, and the control group received normal saline serum nasal spray. The severity of pain is then evaluated daily for up to seven days after the operation, using visual analog scale for pain. The daily dose of analgesic is also was measured. The patients were allowed to request 250 mg IV infusion of acetaminophen each day up to a maximum daily dose of 4 g. The results show that the pain intensity between two groups was not significantly different. However in the seventh day the total acetaminophen consumption was significantly lower in the intervention group (Table 2 ). This result shows that calcitonin may be a useful medication to help to control the post operative pain by reducing the required dose of routine painkillers. Thus benefits from using a short course of calcitonin in the treatment of maxillofacial fractures pain include adequate and timely pain relief, as well as earlier functional rehabilitation. These specific effects of calcitonin have not been previously presented in medical literature. Limitations to our study include the small sample size which nonetheless led to a homogenous patient sample with all the advantages that this could carry. 
